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Abstract 
Using “Ubermag” as a case study in materials research, we describe how tools of Project Jupyter can be 

used to support more reproducible research.  
   Ubermag is based on a Python library [1] that acts as an interface to two existing research simulation 

tools (OOMMF and mumax3, which are based on Tcl/C++ and Go/CUDA, respectively) and which 

have comparable simulation functionality. Through the Python interface, simulations can be conducted 
from Jupyter notebooks. The whole project, bringing together the Python interface with additional 

analysis tools, is known as Ubermag [2], and available as open source [3]. Data analysis is also 

conducted from the Jupyter notebook. For many problems, an iterative and explorative cycle is possible 
and effective. The Ubermag software allows to simulate magnetic materials at the micrometre scale, but 

many of the concepts should be transferable to other domains. 

   We discuss how the setup can help scientists to move to more reproducible workflows and 

publications [4]. This includes the one-study one-document nature of the approach to capture the steps 
that have been carried out. For more reproducible publications, we propose to publish a set of Jupyter 

notebooks with each publication, where the notebooks are used to compute central figures and 

statements of the paper [4]. 
   A challenge is the preservation and creation of software environments in which the notebooks can be 

executed (potentially using software outside the notebook, which might be called from the notebook). 

We mention Binder [5] as a possible option here. 
   We discuss other benefits of the notebook-based approach to computational science, including no-

install creation of software environments via Binder, easy documentation of software using notebooks 

as Sphinx input, executable tutorials (with Binder) and automatic testing of documentation and 

reproducibility using nbval [6].  
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